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DESCRIPTION 
SEMICONDUCTOR DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates to a semiconductor device 
having a plurality of power source systems. 

BACKGROUND ART 

[0002] Conventionally, a semiconductor device having a plurality 
of power source systems, that is, a semiconductor device including 
a plurality of pairs of power supply terminal and ground terminal in 
which semiconductor elements are provided between the respective pair 
of power supply terminal and ground terminal has adopted 
electrostatic discharge (ESD) countermeasures that use all the power 
supply terminals and ground terminals serving as the reference 
potential terminals so that there is no damage caused by ESD even when 
static electricity applied to a signal terminal is discharged via any 
of the power supply terminals and ground terminals (e.g. Patent 
Document 1 ) . 

[0003] Fig. 4 is a partial circuit diagram showing the connection 
state of the respective terminals of a conventional semiconductor 
device having two power source systems which are a digital power 
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source system and an analog power source system. This semiconductor 
device 101 includes, for example, in a 5V digital power source system, 
a power supply (VCC1) terminal 110, a ground (GND1) terminal 112, and 
at least one signal (SIG1) terminal 111 that inputs or outputs a signal 
from or to the outside and, similarly, in a 5V analog power source 
system, a power supply (VCC2) terminal 113, aground (GND2) terminal 
115, and at least one signal (SIG2) terminal 114 that inputs or outputs 
a signal from or to the outside. The respective terminals are 
connected to a VCC1 bonding pad 130, a GND1 bonding pad 132, a SIG1 
bonding pad 131, a VCC2 bonding pad 133, a GND2 bonding pad 135, and 
a SIG2 bonding pad 134 via bonding wires 120 to 125 respectively. 
[0004] The VCC1 bonding pad 130 and GND1 bonding pad 132 are 
connected to VCC1 wiring 150 and GND1 wiring 152 respectively that 
are formed on a semiconductor substrate. The VCC1 wiring 150 and GND1 
wiring 152 are connected to the elements of at least one of an I/O 
circuit 143 and an internal circuit 145 of the digital power source 
system and connected to a signal ESD protective element section 141 
as will be described subsequently. The I/O circuit 143 inputs or 
outputs a signal from or to the SIG1 bonding pad 131 and the internal 
circuit 145 performs signal processing in accordance with a signal 
inputted from the I/O circuit 143 or outputs a signal to the I/O 
circuit 143. Elements for inputting are not illustrated in the I/O 
circuit 143 in Fig. 4 (and subsequently described I/O circuit 144) . 
[0005] The above described signal ESD protective element section 
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141 prevents damage caused by ESD to the I/O circuit 143 and is 
constituted by a VCCl-side protective element for discharging static 
electricity, which is applied to the SIG1 terminal 111 with VCC1 
terminal 110 serving as the reference potential terminal, to VCC1 
terminal 110, and a GNDl-side protective element for discharging 
static electricity, which is applied to the SIG1 terminal 111 with 
the GND1 terminal 112 serving as the reference potential terminal, 
to the GND1 terminal 112. These protective elements specifically use 
a diode shown in Fig. 4 or field transistor (MOS transistor with a 
high threshold value in which the gate is formed by metal wiring) or 
the like. Thus, ESD countermeasures in which the VCC1 terminal 110 
and GND1 terminal 112 serve as the reference potential terminal for 
the SIG1 terminal 111 are adopted. ESD countermeasures in which a 
VCC2 terminal 113 and a GND2 terminal 115 of the other power source 
system serve as the reference potential terminal will be described 
later. 

[0006] The VCC2 bonding pad 133 and GND2 bonding pad 135 are also 
connected to VCC2 wiring 153 and GND2 wiring 155 respectively that 
are formed on a semiconductor substrate. The VCC2 wiring 153 and GND2 
wiring 155 are connected to the elements of at least one of an I/O 
circuit 144 and an internal circuit 146 of the analog power source 
system and connected to a signal ESD protective element section 142. 
The I/O circuit 144 inputs or outputs a signal from or to the SIG2 
bonding pad 134 and the internal circuit 146 performs signal 
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processing in accordance with a signal inputted from the I/O circuit 
144 or outputs a signal to the I/O circuit 144. The signal ESD 
protective element section 142 also prevents damage caused by ESD to 
the I/O circuit 144 and the constitution and functions of the signal 
ESD protective element section 142 are substantially the same as those 
of the signal ESD protective element section 141. 

[0007] A power source ESD protective element section 140 prevents 
damage caused by ESD to the elements of the I/O circuits 143 and 144 
or the internal circuits 145 and 146 even in cases where static 
electricity is applied between any of the power supply terminals or 
ground terminals and is constituted by a protective element (one 
diode) between the VCC1 terminal 110 and GND1 terminal 112, a 
protective element (one diode) between the VCC2 terminal 113 and GND1 
terminal 112, a protective element (one diode) between the VCC2 
terminal 113 and GND2 terminal 115, a protective element (two diodes) 
between the GND2 terminal 115 and GND1 terminal 112, a protective 
element (two diodes) between the VCC1 terminal 110 and VCC2 terminal 
113, and a protective element (one diode) between the VCC1 terminal 
110 and GND2 terminal 115. The protective element between the GND2 
terminal 115 and GND1 terminal 112 and the protective element between 
the VCC1 terminal 110 and VCC2 terminal 113 are constituted by two 
mutually reversed diodes because of their high protection capacity 
with respect to ESD. This constitution is possible because the 
cathode and anode of the diodes have the same potential. The 
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protection capacity of the other protective elements (the protective 
element between the VCC1 terminal 110 and GND1 terminal 112 and so 
forth, for example) is increased by further increasing the surface 
area of the protective elements. 

[0008] The operation of ESD damage prevention in which the VCC2 
terminal 113 and GND2 terminal 115 of the other power source system 
serve as the reference potential terminal for the SIG1 terminal 111 
will be described next. The static electricity applied to the SIG1 
terminal 111 for which VCC2 terminal 113 serves as the reference 
potential terminal is discharged to the VCC2 terminal 113 via the 
VCCl-side protective element constituting the signal ESD protective 
element section 141, the VCC1 wiring 150, the protective element 
between the VCC1 terminal 110 and VCC2 terminal 113 constituting the 
power source ESD protective element section 140, and the VCC2 wiring 
153. The static electricity applied to the SIG1 terminal 111 for which 
the GND2 terminal 115 serves as the reference potential terminal is 
also similarly discharged to the GND2 terminal 115 via the GNDl-side 
protective element constituting the signal ESD protective element 
section 141, the GND1 wiring 152, the protective element between the 
GND2 terminal 115 and GND1 terminal 112 constituting the power source 
ESD protective element section 140, and the GND2 wiring 155. 
Similarly, damage prevention for ESD with the VCC1 terminal 110 and 
GND1 terminal 112 of the other power source system serving as the 
reference potential terminal for the SIG2 terminal 114 is implemented 
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via the signal ESD protective element section 142 and the power source 
ESD protective element section 140. 

[0009] Thus, in a semiconductor device having a plurality of power 
source systems, ESD countermeasures for a signal terminal of either 
power source system with a power supply terminal or a ground terminal 
of the other power source system serving as the reference potential 
terminal implement damage prevention via the signal ESD protective 
element section and the power source ESD protective element section. 
The semiconductor device 101 is a semiconductor device having two 
power source systems that are a digital power source system and an 
analog power source system as a plurality of power source systems but 
is not limited to such a constitution. For example, ESD damage 
prevention with a power supply terminal or a ground terminal of the 
other power source system serving as the reference potential terminal 
can also be implemented by providing the power source ESD protective 
element section 140 in a semiconductor device having a plurality of 
power source systems of different power supply voltages such as a 5V 
power source system and a 3V power source system. However, supposing 
that the VCC1 terminal 110 is 5V and the VCC2 terminal 113 is 3V, the 
protective element between the VCC1 terminal 110 and VCC2 terminal 
113 of the power source ESD protective element section 140 is 
constituted by one diode (or field transistor or the like) that is 
reverse-biased in normal operation. 

[0010] Patent Document 1: Japanese Patent Application 
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DISCLOSURE OF THE INVENTION 
PROBLEM TO BE SOLVED BY THE INVENTION 
[0011] However, the power source ESD protective element section 
in the semiconductor device having a plurality of power source systems 
is constituted by protective elements between a large number of power 
supply terminals and ground terminals as in the case of the power 
source ESD protective element section 140 of the semiconductor device 
101, and each of the protective elements occupies a large surface 
area. Hence, in the semiconductor device, it is not sufficient to 
only arrange the power source ESD protective element section in an 
empty space where the elements of the internal circuits and I/O 
circuits are not disposed. A space for the power source ESD protective 
element section must be secured in addition to the space of the 
internal circuits and I/O circuits, and therefore causes an increase 
of chip size. 

[0012] The present invention was conceived for the above reasons 
and an object of the present invention is to provide, in a 
semiconductor device having a plurality of power source systems, a 
semiconductor device that is capable of suppressing an increase of 
chip size while implementing ESD damage prevention for a signal 
terminal of either power source system with a power supply terminal 
or a ground terminal of the other power source system serving as the 



7 



reference potential terminal. 



MEANS FOR SOLVING THE PROBLEM 
[0013] In order to solve the above problem, the semiconductor device 
according to a preferred embodiment of the present invention is a 
semiconductor device having at least first and second power source 
systems as a plurality of power source systems, the first and second 
power source systems each including a power supply bonding pad, a 
ground bonding pad, and at least one signal bonding pad that are formed 
on a semiconductor substrate, respectively, and an I/O circuit that 
is connected to each of the bonding pads and which inputs or outputs 
a signal from or to the signal bonding pad, wherein each of the first 
and second power source systems comprises, on the semiconductor 
substrate, a first ESD protective bonding pad and a signal ESD 
protective element section that is connected to the signal bonding 
pad and the first ESD protective bonding pad, and wherein the first 
ESD protective bonding pads of the first and second power source 
systems are connected to one another. 

[0014] Each of the first and second power source systems of the 
semiconductor device, depending on the case, further comprises, on 
the semiconductor substrate, a second ESD protective bonding pad that 
is connected to the signal ESD protective element section, wherein 
the second ESD protective bonding pads of the first and second power 
source systems are connected to one another. 
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[0015] The semiconductor device preferably further comprises a 
power source ESD protective element section that is connected to 
either of the first ESD protective bonding pads (and, depending on 
the case, the second ESD protective bonding pads) of the first and 
second power source systems. 

[0016] In the semiconductor device, each of the first and second 
power source systems preferably comprises: a power supply terminal 
that is connected to the power supply bonding pad; a ground terminal 
that is connected to the ground bonding pad; and a signal terminal 
that is connected to the signal bonding pad, wherein, in each of the 
first and second power source systems, the first ESD protective 
bonding pad is connected to one of the power supply terminal and the 
ground terminal (and, depending on the case, the second ESD protective 
bonding pad is connected to the other of the power supply terminal 
and the ground terminal) . 

[0017] Bonding wire is desirably used for the connection between 
these bonding pads and terminals. 

EFFECTS OF THE INVENTION 
[ 0018 ] The semiconductor device according to preferred embodiments 

of the present invention is provided with an ESD protective bonding 
pad in addition to a power supply bonding pad and ground bonding pad 
in the respective power source system of a semiconductor device having 
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a plurality of power source systems, and discharges static 
electricity applied to a signal terminal via the ESD protective 
bonding pad. As a result, an increase in chip size can be suppressed 
while implementing ESD damage countermeasures for a signal terminal 
of one power source system with a power supply terminal or a ground 
terminal of the other power source system serving as the reference 
potential terminal. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] [Fig. 1] Fig. 1 is a partial circuit diagram of a semiconductor 
device of a preferred first embodiment of the present invention; 

[Fig. 2] Fig. 2 shows the overall layout of same; 

[Fig. 3] Fig. 3 is a partial circuit diagram of a semiconductor 
device of a preferred second embodiment of the present invention; and 

[Fig. 4] Fig. 4 is a partial circuit diagram of a conventional 
semiconductor device. 

EXPLANATION OF REFERENCE NUMERALS 
[0020] 1 semiconductor device of the first embodiment 

2 semiconductor device of the second embodiment 

10 VCC1 (power supply of first power source system) terminal 

11 SIG1 (signal of first power source system) terminal 

12 GND1 (ground of first power source system) terminal 
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13 VCC2 (power supply of second power source system) 

terminal 

14 SIG2 (signal of second power source system) terminal 

15 GND2 (ground of second power source system) terminal 
20 through 29 bonding wire 

30 VCC1 (power supply of first power source system) bonding 

pad 

31 SIG1 (signal of first power source system) bonding pad 

32 GND1 (ground of first power source system) bonding pad 

33 VCC2 (power supply of second power source system) 
bonding pad 

34 SIG2 (signal of second power source system) bonding pad 

35 GND2 (ground of second power source system) bonding pad 

36 VCC1 ESD protective bonding pad (second ESD protective 
bonding pad of first power source system) 

37 GND1 ESD protective bonding pad (first ESD protective 
bonding pad of first power source system) 

38 VCC2 ESD protective bonding pad (second ESD protective 
bonding pad of second power source system) 

39 GND2 ESD protective bonding pad (first ESD protective 
bonding pad of second power source system) 

40a power source ESD protective element section of the first 
embodiment 

40b power source ESD protective element section of the 
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second embodiment 

41a signal ESD protective element section of first power 
source system of the first embodiment 

42a signal ESD protective element section of second power 
source system of the first embodiment 

41b signal ESD protective element section of first power 
source system of the second embodiment 

42b signal ESD protective element section of second power 
source system of the second embodiment 

43 I/O circuit of first power source system 

44 I/O circuit of second power source system 

45 internal circuit of first power source system 

46 internal circuit of second power source system 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0021] Preferred embodiments of the present invention will be 
described hereinbelow with reference to the drawings. Fig. 1 is a 
partial circuit diagram showing the connected state of each of the 
terminals in a semiconductor device of a preferred first embodiment 
of the present invention. The semiconductor device 1 has, as a 
plurality of power source systems, two power source systems which are 
a 5V digital power source system (first power source system) and a 
5V analog power source system (second power source system) . 
[0022] The first power source system includes a power supply (VCC1) 
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terminal 10, a ground (GND1) terminal 12, and at least one signal 
(SIG1) terminal 11 that inputs or outputs a signal from or to the 
outside. The second power source system includes a power supply 
(VCC2) terminal 13, a ground (GND2) terminal 15, and at least one 
signal (SIG2) terminal 14 that inputs or outputs a signal from or to 
the outside. The first power source system includes, on a 
semiconductor substrate, a power supply (VCC1) bonding pad 30, a 
ground (GND1) bonding pad 32, and at least one signal (SIG1) bonding 
pad 31 . The second power source system includes, on the semiconductor 
substrate, a power supply (VCC2) bonding pad 33, a ground (GND2) 
bonding pad 35, and at least one signal (SIG2) bonding pad 34. The 
VCC1 terminal 10, SIG1 terminal 11, GND1 terminal 12, VCC2 terminal 
13, SIG2 terminal 14, and GND2 terminal 15 are connected to the VCC1 
bonding pad 30, SIG1 bonding pad 31, GND1 bonding pad 32, VCC2 bonding 
pad 33, SIG2 bonding pad 34, and GND2 bonding pad 35 via bonding wires 
20 to 25 respectively. 

[0023] In the first power source system, a VCC1 ESD protective 

bonding pad (second ESD protective bonding pad of the first power 
source system) 36 is provided in the vicinity of the VCC1 bonding pad 
30 and a GND1 ESD protective bonding pad (first ESD protective bonding 
pad of the first power source system) 37 is provided in the vicinity 
of the GND1 bonding pad 32, on the semiconductor substrate. In the 
second power source system, a VCC2 ESD protective bonding pad (second 
ESD protective bonding pad of second power source system) 38 is 
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provided in the vicinity of the VCC2 bonding pad 33 and a GND2 ESD 
protective bonding pad (first ESD protective bonding pad of the second 
power source system) 39 is provided in the vicinity of the GND2 bonding 
pad 35, on the semiconductor substrate. The ESD protective bonding 
pads 36, 37, 38, and 39 are connected to the VCC1 terminal 10, GND1 
terminal 12, VCC2 terminal 13, and GND2 terminal 15 via bonding wires 
26 to 29 respectively. The VCC1 ESD protective bonding pad 36 and 
VCC2 ESD protective bonding pad 38 are connected to one another and 
the GND1 ESD protective bonding pad 37 and GND2 ESD protective bonding 
pad 39 are connected to one another. 

[0024] The VCC1 bonding pad 30 and GND1 bonding pad 32 are connected 
to VCC1 wiring 50 and GND1 wiring 52 respectively, which are formed 
on the semiconductor substrate. The VCC1 wiring 50 and GND1 wiring 
52 are connected to the elements of at least one of the I/O circuit 
43 and internal circuit 45 of the first power source system. The I/O 
circuit 43 inputs or outputs a signal from or to the SIG1 bonding pad 
31 and the internal circuit 45 performs signal processing in 
accordance with a signal inputted from the I/O circuit 43 or outputs 
a signal to the I/O circuit 43. The elements for inputting in the 
I/O circuit 43 (and the subsequently described I/O circuit 44) in Fig. 
1 (and Fig. 3 described subsequently) are not illustrated. 
[0025] The important point here is that a signal ESD protective 
element section 41a for the prevention of damage caused by ESD to the 
I/O circuit 43 is connected between the SIG1 bonding pad 31 and the 
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VCC1 ESD protective bonding pad 36 by VCC1 ESD protective wiring 56 
and is connected also between the SIG1 bonding pad 31 and the GND1 
ESD protective bonding pad 37 by GND1 ESD protective wiring 57. The 
signal ESD protective element section 41a is constituted by a 
VCCl-side protective element for discharging static electricity 
applied to the SIG1 terminal 11 with the VCC1 terminal 10 serving as 
the reference potential terminal from the VCC1 ESD protective wiring 
56 to the VCC1 terminal 10 via the VCC1 ESD protective bonding pad 
36, and a GNDl-side protective element for discharging static 
electricity applied to the SIG1 terminal 11 with the GND1 terminal 
12 serving as the reference potential terminal from the GND1 ESD 
protective wiring 57 to the GND1 terminal 12 via the GND1 ESD 
protective bonding pad 37 . As these protective elements specifically 
diodes or field transistors (MOS transistors with a high threshold 
value in which the gate is formed by metal wiring) or the like are 
used. 

[0026] Moreover, the VCC2 bonding pad 33 and GND2 bonding pad 35 
are connected to the VCC2 wiring 53 and GND2 wiring 55 respectively, 
which are formed on the semiconductor substrate. The VCC2 wiring 53 
and GND2 wiring 55 are connected to the elements of at least one of 
the I/O circuit 44 and internal circuit 46 of the second power source 
system. The I/O circuit 44 also inputs or outputs a signal from or 
to the SIG2 bonding pad 34 as per the above-described I/O circuit 43 
and the internal circuit 46 performs signal processing in accordance 
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with a signal inputted from the I/O circuit 44 or outputs a signal 
to the I/O circuit 44. A signal ESD protective element section 42a 
for the prevention of damage caused by ESD to the I/O circuit 44 is 
connected between the SIG2 bonding pad 34 and the VCC2 ESD protective 
bonding pad 38 by VCC2 ESD protective wiring 58 and is also connected 
between the SIG2 bonding pad 34 and the GND2 ESD protective bonding 
pad 39 by GND2 ESD protective wiring 59. The signal ESD protective 
element section 42a is constituted by a VCC2-side protective element 
for discharging static electricity applied to the SIG2 terminal 14 
with the VCC2 terminal 13 serving as the reference potential terminal 
from the VCC2 ESD protective wiring 58 to the VCC2 terminal 13 via 
the VCC2 ESD protective bonding pad 38, and a GND2-side protective 
element for discharging static electricity applied to the SIG2 
terminal 14 with the GND2 terminal 15 serving as the reference 
potential terminal from the GND2 ESD protective wiring 59 to the GND2 
terminal 15 via the GND2 ESD protective bonding pad 39. 
[0027] A power source ESD protective element section 40a of the 
semiconductor device 1 is constituted by a protective element (one 
diode) that is connected between the VCC1 ESD protective bonding pad 
36 and the GND1 ESD protective bonding pad 37 and, more specifically, 
between the VCC1 ESD protective wiring 56 and GND1 ESD protective 
wiring 57 . The power source ESD protective element section 40a serves 
to discharge static electricity so that the elements of the I/O 
circuit 43 or internal circuit 45 are not damaged when static 
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electricity is applied between the VCC1 terminal 10 and GND1 terminal 
12. As described above, the VCC1 ESD protective bonding pad 36 and 
VCC2 ESD protective bonding pad 38 are connected to one another and 
the GND1 ESD protective bonding pad 37 and GND2 ESD protective bonding 
pad 39 are connected to one another. More specifically, the VCC1 ESD 
protective wiring 56 and GND1 ESD protective wiring 57 are connected 
on the semiconductor substrate to the VCC2 ESD protective wiring 58 
and GND2 ESD protective wiring 59 respectively. Therefore, so too 
in a case where static electricity is applied between the VCC2 
terminal 13 and GND2 terminal 15, static electricity is discharged 
via the power source ESD protective element section 40a, that is, the 
protective element connected between the VCC1 ESD protective wiring 
56 and the GND1 ESD protective wiring 57 via the VCC2 ESD protective 
wiring 58 and GND2 ESD protective wiring 59. A case where static 
electricity is applied across another combination of power supply 
(including ground) terminals is also similar. 

[0028] An operation in which ESD damage prevention with a power 
supply terminal or a ground terminal of one power source system as 
the reference potential terminal is implemented for a signal terminal 
of the other power source system will be described next. Static 
electricity applied to the SIG1 terminal 11 with the VCC2 terminal 
13 serving as the reference potential terminal is discharged from the 
VCCl-side protective element constituting the signal ESD protective 
element section 41a to the VCC2 terminal 13 via the VCC1 ESD protective 
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wiring 56, VCC2 ESD protective wiring 58, VCC2 ESD protective bonding 
pad 38, and bonding wire 28. Static electricity that is applied to 
the SIG1 terminal 11 with the GND2 terminal 15 serving as the reference 
potential terminal is similarly discharged from the GNDl-side 
protective element constituting the signal ESD protective element 
section 41a to the GND2 terminal 115 via the GND1 ESD protective wiring 
57, GND2 ESD protective wiring 59, GND2 ESD protective bonding pad 
39, and a bonding wire 29. Thus, ESD damage prevention with the power 
supply terminal or the ground terminal of the other power source 
system serving as the reference potential terminal can be implemented 
for the SIG1 terminal 11. ESD damage prevention with the power supply 
terminal or the ground terminal of the other power source system, that 
is, the VCC1 terminal 10 and GND1 terminal 12 serving as the reference 
potential terminal can similarly be implemented for the SIG2 terminal 
14. 

[0029] Fig. 2 is a layout diagram representing the whole 
semiconductor device 1. The inner portions (the inner lead portions) 
of the terminals (lead terminals) 10 to 15 are connected to the 
respective bonding pads 30 to 39 by bonding wires 20 to 29. The SIG1 
terminals 11 and SIG2 terminals 14, which are the signal terminals, 
are respectively provided in a plurality, and for each signal terminal 
a bonding wire 21 or 24, the SIG1 bonding pad 31 or SIG2 bonding pad 
34, the signal ESD protective element section 41a or 42a and the I/O 
circuit 43 or 44 are provided. In Fig. 2, the reference numerals for 
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the SIG1 bonding pad 31 or SIG2 bonding pad 34, signal ESD protective 
element section 41a or 42a and so forth are omitted. The GND1 ESD 
protective wiring 57 or GND2 ESD protective wiring 59 is provided on 
the outside around each of the bonding pads 30 to 39; the VCC1 ESD 
protective wiring 56 or VCC2 ESD protective wiring 58 is provided on 
the inside of each of the bonding pads 30 to 39; the VCC1 wiring 50 
or VCC2 wiring 53 is provided on the inside of the VCC1 ESD protective 
wiring 56 or VCC2 ESD protective wiring 58 and on the outside around 
the I/O circuit 43 or 44; and the GND1 wiring 52 or GND2 wiring 55 
is provided on the inside of the I/O circuit 43 or 44. The protective 
elements constituting the power source ESD protective element section 
40a are disposed divided in the empty spaces of the semiconductor 
device 1 (that is, in the four corners of the semiconductor device 
1 in Fig. 2) . 

[0030] As described above, the semiconductor device 1 makes it 
possible to reduce the number of protective elements constituting the 
power source ESD protective element section 40a and, as a result, is 
capable of suppressing an increase in the chip size. Furthermore, 
when the damage prevention strength for ESD in the semiconductor 
device is measured, because the strength barely changes in principle 
when the VCC1 terminal 10 is taken as the reference potential terminal 
and when the VCC2 terminal 13 is taken as the reference potential 
terminal, measurement that is performed by taking VCC2 terminal 13 
as the reference potential terminal can be omitted. Cases where the 
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GND1 terminal 12 is taken as the reference potential terminal and 
where the GND2 terminal 15 is taken as the reference potential 
terminal are also the same. 

[0031] Further, the possibility that power source noise will be 
transmitted from the VCC1 wiring 50 of the first power source system, 
that is, the digital power source system to the VCC2 wiring 53 of the 
second power source system, that is, the analog power source system, 
via the route along which power source noise that is superimposed on 
the power source wiring owing to the elements of the digital power 
source system is transmitted, that is, the route constituted by the 
VCC1 bonding pad 30, bonding wire 20, VCC1 terminal 10, bonding wire 
26, VCC1 ESD protective bonding pad 36, VCC1 ESD protective wiring 
56, VCC2 ESD protective wiring 58, VCC2 ESD protective bonding pad 
38, bonding wire 28, VCC2 terminal 13, bonding wire 23, and the VCC2 
bonding pad 33, is also assumed. However, the power source noise is 
attenuated because the impedance of the plurality of bonding wires 
in the route is high and, because the power source noise is absorbed 
by an external power source via the VCC1 terminal 10 and VCC2 terminal 
13 that have a comparatively low impedance, the power source noise 
is extremely small and does not pose a problem. The same is also true 
of the power source noise superimposed on the ground wiring. 
[0032] A semiconductor device constituting a preferred second 
embodiment of the present invention will be described next on the 
basis of Fig. 3. The semiconductor device 2 has, as a plurality of 
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power source systems, a plurality of power source systems of different 
power supply voltages, that is, a 5V first power source system and 
a 3V second power source system. The VCC1 terminal 10 of the 
semiconductor device 2 is connected to only the VCC1 bonding pad 30 
and the VCC1 ESD protective bonding pad 36 of the above-described 
semiconductor device 1 does not exist and, therefore, the VCC1 ESD 
protective wiring 56 also does not exist. Likewise, the VCC2 terminal 
13 is connected to only the VCC2 bonding pad 33 and the VCC2 ESD 
protective bonding pad 38 of the semiconductor device 1 does not exist 
and, therefore, nor does the VCC2 ESD protective wiring 58 exist. 
However, the GND1 ESD protective bonding pad (first ESD protective 
bonding pad of the first power source system) 37 and the GND2 ESD 
protective bonding pad (first ESD protective bonding pad of the second 
power source system) 39 exist. These bonding pads are connected to 
one another on the semiconductor substrate via the GND1 ESD protective 
wiring 57 and the GND2 ESD protective wiring 59. Instead of the signal 
ESD protective element sections 41a and 42a of the semiconductor 
device 1, the semiconductor device 2 includes signal ESD protective 
element sections 41b and 42b in which the VCCl-side protective element 
and VCC2-side protective element are connected to the VCC1 wiring 50 
and VCC2 wiring 53 respectively and the GNDl-side protective element 
and GND2-side protective element are connected to the GND1 ESD 
protective bonding pad 37 and GND2 ESD protective bonding pad 39 
respectively. Instead of the power source ESD protective element 
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section 40a, the semiconductor device 2 includes a power source ESD 
protective element section 40b that includes a protective element 
(one diode) between the VCC1 bonding pad 30 and GND1 ESD protective 
bonding pad 37, a protective element (one diode) between the VCC2 
bonding pad 33 and the GND1 ESD protective bonding pad 37, and a 
protective element (one diode) between the VCC1 bonding pad 30 and 
VCC2 bonding pad 33. 

[0033] In the case of the semiconductor device 2, ESD damage 

prevention in a case where the ground terminal of one power source 
system serves as the reference potential terminal for the signal 
terminal of the other power source system, that is, when static 
electricity is applied to the SIG1 terminal 11 with the GND2 terminal 
15 serving as the reference potential terminal and when static 
electricity is applied to the SIG2 terminal 14 with the GND1 terminal 
12 serving as the reference potential terminal, is implemented in the 
same manner as with semiconductor device 1. ESD damage prevention in 
a case where the power supply terminal of one power source system 
serves as the reference potential terminal for the signal terminal 
of the other power source system, that is, when static electricity 
is applied to the SIG1 terminal 11 with the VCC2 terminal 13 serving 
as the reference potential terminal and when static electricity is 
applied to the SIG2 terminal 14 with the VCC1 terminal 10 serving as 
the reference potential terminal is implemented in the same manner 
as for the conventional semiconductor device above. 
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[0034] The power source ESD protective element 40b of the 
semiconductor device 2 has a large number of protective elements that 
are constituent elements in comparison with the power source ESD 
protective element section 40a of the semiconductor device 1. However, 
the number of protective elements can be reduced in comparison with 
the number of conventional power source ESD protective elements, 
whereby an increase in the chip size can be suppressed. 
[0035] Depending on the voltages of the plurality of power source 
systems, there can also be cases where the VCC1 ESD protective bonding 
pad 36 and VCC2 ESD protective bonding pad 38 of the semiconductor 
device 1 exist and the GND1 ESD protective bonding pad 37 and GND2 
ESD protective bonding pad 39 do not exist, which is the opposite of 
the constitution of the semiconductor device 2. 

[0036] Although the terminals and the bonding pads corresponding 
with the terminals are connected by using bonding wires in the 
embodiments described hereinabove, similar results can also be 
obtained by using connecting members (bumps, for example) that have 
a high impedance of a certain level. When the semiconductor substrate 
is mounted directly on a printed board or the like, the ESD protective 
bonding pad is connected to the corresponding power supply bonding 
pad or ground bonding pad by means of the wiring of the printed board. 
[0037] The present invention is not limited to or by the above 
embodiments. A variety of design modifications can be made within 
the scope of the items appearing in the claims. For example, in the 
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above embodiments, for an understanding of the claims, the 
description was such that the VCC1 ESD protective bonding pad 36 
corresponds with the second ESD protective bonding pad of the first 
power source system, the GND1 ESD protective bonding pad 37 
corresponds with the first ESD protective bonding pad of the first 
power source system, the VCC2 ESD protective bonding pad 38 
corresponds with the second ESD protective bonding pad of the second 
power source system, and the GND2 ESD protective bonding pad 39 
corresponds with the first ESD protective bonding pad of the second 
power source system respectively. However, the VCC1 ESD protective 
bonding pad 36 may correspond with the first ESD protective bonding 
pad of the first power source system, the GND1 ESD protective bonding 
pad 37 may correspond with the second ESD protective bonding pad of 
the first power source system, the VCC2 ESD protective bonding pad 

38 may correspond with the first ESD protective bonding pad of the 
second power source system, and the GND2 ESD protective bonding pad 

39 may correspond with the second ESD protective bonding pad of the 
second power source system. Moreover, although a semiconductor 
device having two power source systems was described as the 
semiconductor device having a plurality of power source systems in 
the above embodiments, it is understood that the present invention 
can be applied to all or a portion of the power source systems of a 
semiconductor device having three or more power source systems. 
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